ABSTRACT
INTRODUCTION
he degree of heterogeneity among institutions of higher learning in the United States is considerable. Four year schools are differentiated across a wide variety of attributes: public/private, liberal arts/regional comprehensive, graduate/bachelors, research/teaching, and religious/secular. In addition, many colleges and universities focus their resources in excelling in specialized fields (economics at the University of Chicago, for example). This diversity is a great strength and is one of the reasons why the United States remains the world leader in education at the university level.
The attributes colleges and universities possess obviously are critical in determining the choices of attendees. Yet, administrative decisions regarding the level of tuition and fees often are haphazard and unrelated to the strengths of the university's programs. In an era of declining taxpayer support and unfavorable demographic trends, public institutions, in particular, need to set tuition to the specific benefits that they offer students. To do this wisely, schools must assess their competitive positions vis-à-vis other institutions. Using data sets from US News & World Report and the Association to Advance Collegiate Schools of Business (hereafter AACSB), this paper offers a model that isolates 10 factors that account for 90-percent of the variation in tuition and fees across 523 institutions of higher learning. One goal of this analysis is to assist administrators in their task of determining the appropriate level of tuition and fees given their competitive position in their respective markets.
MAPPING COMPETITIVE MARKETS
The theoretical foundation that underpins the analysis used in this paper dates back to the 1960s with the work of economist Kelvin Lancaster (Lancaster, 1966) . In a paper published in the Journal of Political Economy, Lancaster introduced a new approach to consumer theory that emphasized the importance of product characteristics in the utility maximizing choices of consumers. This characteristics approach "assumes that consumer demand is directed not towards products per se but rather towards product characteristics. For example, when searching for a computer, consumers look for microprocessor speed, RAM capacity, hard disk capacity, screen size, and so forth. A consumer's valuation for a particular computer is the sum of the valuations for each particular characteristic" (Cabral, 2000, 207) . The chararacteristics approach has led to efforts in developing empirical methods for hedonic models, which are used to estimate the demand for consumer products. Drawing upon data on car models sold in the US from 1971 to 1990, economists, for example, have estimated "own-and cross-price elasticities as well as elasticities of demand with respect to vehicle attributes (such as weight or fuel efficiency)" (Berry, et. al., 1995, 841) . The value of this analysis is not limited to the economics discipline. " [T] he characteristics approach provides a useful framework for business strategy. For example, a computer manufacturer may obtain an estimate of the willingness to pay for a new computer by estimating valuations for characteristics from previous sales data" (Cabral, 2000, 209) .
In a recent paper from Harvard Business Review, Richard A. D' Aveni (2007) has introduced a method for organizations to create a "price-benefit positioning map." "In its simplest form, a price-benefit positioning map shows the relationship between the primary benefit that a product provides to customers and the prices of all the products in a given market" (D' Aveni, 2007, 112) . The author outlines a number of steps that need to be completed in creating a "price-benefit positioning map." First, the firm must define the relevant market for its product. This requires that it identify other products that are similar to the firm's own product in the sense that they satisfy the same consumer needs. In addition, firms must define the geographic region within which competition occurs. Second, firms need to collect data on prices of these products and on the benefits that these products provide to consumers. Drawing on this data, firms then perform regression analysis to find the relationship between product price (the dependent variable) and product benefits (the independent variables). Third, try to isolate the primary benefit (or group of correlated benefits) that accounts for the greatest variation in prices among competing products (D'Aveni, 2007).
Building on the above analysis, this paper seeks to isolate the variables that explain the variation in tuition and fees across institutions of higher education in the United States. The results will give guidance to enrolment management personal at colleges and universities by quantifying the costs and benefits of making a given change to their tuition and fee structure.
DATA, MODEL AND RESULTS
The data sources are US News & World Report Best Colleges 2008 (hereafter USNWR) and the AACSB. 1 Prospective students have the opportunity to consider a variety of colleges and universities across the United States. Thus, we have used the U.S. the relevant geographic market for higher education. Within this geographic market we have included, from the 2008 USNWP, the top 70 mid-western master's level universities, the top 89 northern master's level universities, the top 61 southern master's level universities, the top 61 western master's level universities, the top 130 national universities, and the top 125 top liberal arts colleges. From these 535 institutions, 13 have been dropped from the dataset because of incomplete information was provided. 2 Thus, the dataset used here contains 523 observations. 3 The AACSB data set details those colleges or universities that are accredited by AACSB. The mission of AACSB is to advance quality management education worldwide through accreditation and through leadership. Having the AACSB accreditation is thought to be a signal of educational excellence. Thus, we hypothesize that students are willing to pay more for colleges and universities with the AACSB designation. The Secular dummy variable has institutions with no religious affiliation = 1 and institutions that are religiously affiliated = 0. The Private dummy variable has private institutions = 1 and public institutions = 0. The AACSB dummy variable has institutions with the AACSB accreditation are =1 and those without the accreditation = 0.
USNWR divides the United States into four regions: north, mid-west, south, and west. Three dummy variables have been created to capture regional differences as defined by USNWR. First, the dummy variable MidWest equals 1 if the school is in the mid-west, otherwise it equals 0. Second, the dummy variable South equals 1 if the school is in the south = 1, otherwise it equals 0. Third, the dummy variable West equals 1 if the school is in the west, otherwise it equals 0. Regional differences are all measured relative to institutions located in the northern region.
USNWR also categorizes institutions as national, masters, or liberal arts, which turn out to be proxies for the highest degree awarded. At all national universities, the highest degree awarded is a PhD; at all masters universities, the highest degree awarded is a masters; and at all liberal arts colleges, the highest degree awarded is a bachelors. Thus, we create two dummy variables to measure variations because of highest degree awarded. First, the dummy variable Masters has institutions that award masters level degrees equal to 1, all others equal 0. Second, PhD has institutions that award PhD level degrees equal to 1, all others equal 0. The differences in this category are measured relative to institutions where a bachelors degree is the highest degree awarded.
The variable Percent<20 equals the percent of classes with less than 20 students. The variable Percent>50 equals the percent of classes with greater than 50 students. The variable Student_Faculty_Ratio equals the student faculty ratio. The variable UG_Student_POP equals the undergraduate student population.
The final set of six variables have been created to capture the effect of begin ranked in USNWR. The first variable is Masters_Mid-West_Ranking. This variable equals the institution's mid-west masters ranking in USNWR, for institutions not in the mid-west masters ranking equals 0. The remaining five variables, i.e., Masters_North_Ranking, Masters_South_Ranking, Masters_West_Ranking, National_Universities_Ranking, and Liberal_Arts_Ranking are structured similarly. Table 1 reports the OLS regression results of our model when the dependant variable is in-state tuition and fees for public institutions. Only the coefficient for PhD is statistically insignificant, which reveals that no statistical difference exists, ceteris paribus, in tuition and fees at institutions where the highest degree awarded is a bachelor's and institutions where the highest degree awarded is a PhD.
The constant in Table 1 equals $24,420.49. This is the baseline "tuition and fees" from which the other significant coefficients are added or subtracted. The tuition and fees at the 311 secular institutions, ceteris paribus, is higher by $1,370.44. The tuition and fees at the 356 private institutions, ceteris paribus, is higher by $17,229.97. This may also be read as the average dollar amount of federal, state, and local subsidies per student at public institutions in the 2007-08 academic year. An open question is whether or not this amount is too high or too low. 4 In our dataset, 246 institutions are accredited by AACSB. The tuition and fees at institutions with the AACSB accreditation, ceteris paribus, is $1,685.50 higher relative to non-AACSB accredited institutions.
To measure regional difference in tuition and fees we used USNWRs regional categorization, which resulted in 131 western, 177 northern, 107 southern, and 108 western institutions. Dummy variables were used for each region. Relative to institutions in the north, the tuition and fees at institutions located in the mid-west, ceteris paribus, is lower by $2,793.39. Relative to institutions in the north, the tuition and fees at institutions in the south, ceteris paribus, is lower by $5,508.86. Relative to institutions in the north, the tuition and fees at institutions in the west, ceteris paribus, is lower by $2,391.03. It is interesting to observe the deep discount for southern institutions ---nearly double that of institutions in the mid-west and more than double that of institutions in the west.
By focusing on the highest degree earned at an institution, we find that there is no statistical difference, ceteris paribus, between the 116 institutions that only award a bachelors degree and the 130 institutions that award PhDs. However, relative to institutions that only award a bachelors degree, institutions where the highest degree awarded is a masters have a tuition and fees amount that, ceteris paribus, is lower by $10,150.57. There are at least two possible explanations for this market response. First, masters degree programs typically charge higher tuition and fees, and thus some pressure to raise undergraduate tuition and fees is diminished. The second, and the more pessimist perspective, is that schools that offer masters degree programs spread themselves too thin. A variety of resources are funneled into the masters degree programs at the expense of the undergraduate degree program, and the effect of this diminution is measured by the market in the form of lower tuition and fees for institutions in this category. Administrators are often uncertain of the opportunity costs of their actions. And in many cases administrators only count the benefits, e.g., tuition and fees from masters degree programs, and fail to adequately measure all of the indirect costs. The coefficient on the variable Masters offers a market measure of the opportunity cost of having a masters degree program.
The variables Percent<20 and Percent>50 capture the marginal effects of changing the number of seat offered in each class. The mean reported number of classes with less than 20 students equals 53.92%. The coefficient of Percent<20 reveals that if the percent of classes with less than 20 students increases by one percent, all else equal, tuition and fees decrease by $51.28. This unexpected results reveals that consumers place a negative value on an institution's decision to increase the percentage of classes with less than 20 students, ceteris paribus.
The mean reported number of classes with greater than 50 students equals 5.026%. The coefficient of Percent>50 reveals that if the percent of classes with greater than 50 students decreases by one percent, all else equal, tuition and fees increase by $182.86. This result suggests that lowering the percent of classes with 50 or more student generates a bigger bang for the buck than increasing the percent of classes with less than 20 students. The cost of hiring new faculty is clear. Now the monetary benefits associated with changing class size is also clear.
Faculty-to-student ratios are commonly advertised in an effort to attract prospective students. Of the 523 institutions in our dataset, the mean student to faculty ratio is 13.63. The marginal effect of decreasing this ratio by one percent point, ceteris paribus, is a $157.16 increase in tuition and fees.
The mean undergraduate student population in our dataset is 6,695. The coefficient if UG_Student_POP reveals that increasing the undergraduate population by one student leads to a $0.12 decrease in tuition and fees. The law of demand holds true even in the market for higher education. By using the mean tuition and fees amount of $20,619, the mean undergraduate student population of 6696, and the coefficient of UG_Student_POP, we can calculate the price elasticity of demand coefficient; it equals -25.66. 5 This reveals that the market for higher education is relatively elastic.
The remaining set of variables show the effect of a marginal change in an institution's USNWR ranking. First, a marginal increase in a mid-western masters level institution's ranking increases tuition and fees by $61.61. Second, a marginal increase in a northern masters level institution's ranking increases tuition and fees by $72.96. Third, a marginal increase in a southern masters level institution's ranking increases tuition and fees by $38.13. Fourth, a marginal increase in a western masters level institution's ranking increases tuition and fees by $80.03. Fifth, a marginal increase in a national university's ranking increases tuition and fees by $79.64. Finally, a marginal increase in a liberal art college's ranking increases tuition and fees by $86.65. It is clear that USNWR rankings matter everywhere in our model except at masters level institutions in the southern region of the U.S. In addition, the USNWR ranking seems to matter most at liberal arts colleges. Table 2 reports the full OLS regression results when the dependant variable contains out of state tuition and fee for public institutions. As was the case in Table 1 , the variable PhD is not significant. In addition, in Table 2 What we have here are end points for the possible market effects in higher education. Because some public students do pay out of state tuition and fees, they certainly see the world through the lens of Table 2 . However, many more students pay in state tuition and fees and thus see the higher education landscape though the lens of Table 1 . It must also be noted that once the decision to attend a particular institution is made, some out of state students are able to capture in state prices by documenting relevant information. This effect places more weight on the result presented in Table 1 ; however, the results presented in Table 2 may, in no way, be dismissed.
POINT PREDICTIONS
Now we would like to take a peek into our dataset and highlight 5 institutions that are over-priced and 5 institutions that are under-priced when the dependent variable contains in-state tuition and fees at public institutions and when the dependent variable contains out-of-state tuition and fees at public institutions. Formula 1 is used to estimate the predicted tuition and fees in Table 3 and Formula 2 is used to estimate he predicted tuition and fees in Table 4 . Table 3 lists the five most overpriced institutions (those with a positive difference) and the 5 most underpriced institutions (those with a negative difference) when a public institution's in-state tuition and fees has been entered as the dependent variable. Table 4 list the five most overpriced and underpriced institutions when a public institution's out-out-state tuition and fees has been entered as the dependent variable.
If you are interested in what our model predicts about your home institution's tuition and fees, you can insert your institution's 2007-2008 USNWR data, which is available online or at you local library, into the formulas. The output will give you a clue as to whether your institution is a great value, priced correctly, or is overpriced. 
SUMMARY AND CONCLUSIONS
It is hoped that administrators at colleges and universities around the United States will use the results of our model as a road map to help guide them in pricing their product optimally. In addition, the results offered here give important clues as to how the market would respond to decisions that institutions could make. For example, the data reveal that students are willing to pay more to lower the percent of class with greater than 50 students. If budgets are tight, and we know that they are, then institutions should focus on decreasing the number classes with more than 50 students before they increase the number of classes with less than 20 students.
In addition, if your institution has a business school, it might be worth the enormous effort of gaining an AACSB accreditation. The data suggest that by adopting AACSB's standards for a quality management education, the institution as a whole seems to gain a positive externality. Administrators are often curious as to whether gaining an AACSB accreditation is worth the significant hurdles an institution must go over; the short answer is yes it is worth the effort. Our data reveals that the market is by willing to pay between $1,148.51 and $1,685.50 more per student in tuition and fees at institutions with an AACSB accreditation.
In addition, the data reveal that institutions should pay attention to their USNWR ranking. Students are willing to pay more for institutions with a higher rank. Finally, institutions where a master's is the highest degree awarded need to take note. Something interesting is happening in the market such that undergraduate students are paying less than bachelors institutions (and institutions with a PhD), all else equal, by $10,025.63 and $10, 050.57 per student. Administrators should be concerned about entering this segment of the marketplace because the aggregate behavior of consumers has certainly signaling that something strange is going on.
